




GlOSSARy 

cavities: Holes in trees 
sometimes used for nesting 
and reproduction by wildlife 
species, most frequently birds 
or small mammals.
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sh stands and ash trees are used 
by a variety of wildlife species 
including large and small mam-

mals, birds, reptiles and amphibians. 
When ash stands and trees are older, they 
provide value as feeding sites for wood-
peckers, nuthatches, and chickadees.
 Cavities in these same trees, when 
found near permanent wetlands, are also 
used by several species of waterfowl in-
cluding wood ducks, hooded mergansers 
and goldeneyes.
 In northern Minnesota, large cavities 
may also be used by fisher as den sites. 
Several species of birds use ash stands 

as nesting sites including great blue and 
green herons, and Cerulean warbler. 
Birds, however, tend to be linked to habi-
tat type not tree species so while birds 
may be temporarily impacted by the loss 
of ash, they are likely to adapt and move 
to other trees in the surrounding area. As 
younger trees or stands, ash is an impor-
tant source of food for white tailed deer 
and moose. Forest landowners should 
manage for a variety of age classes when 
managing their ash resource because 
of the various values those resources 
provide in different age classes or growth 
stages.

A

Photo: Douglas Brown

Moose are one
mammal species
found in ash 
systems

For more information 
on rare species on your 
property, see Appendix 

C, on page 65.
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Until snags fall due to ash mortality aerial predation may increase on some birds. 
One wildlife expert pointed out, “This will be dependent on the density and age 
of other components in the stand.” Secondary insects and diseases on ash will 
increase after EAB arrives in a stand. According to one entomologist “second-
ary insects will not play a significant role in increasing ash mortality, however, 
once these trees die, the wood boring insects and decay fungi will increase food 
for foraging wildlife. These dead trees may provide some opportunity for cav-
ity nesters but experience from Michigan has shown that dead trees fall down 
quickly.” In the short term, more snags will result from tree mortality. Temporarily 
downed woody material will increase salamander habitat. Woodpecker numbers 
will increase. One entomologist pointed out, “I get the impression that woodpeck-
ers are not food limited - which also limits their effectiveness in controlling EAB 
numbers. When there are 300 EAB in a stand and the woodpeckers eat 200 it 
is great, but when there are 3000 EAB and the woodpeckers eat 200, it doesn’t 
help much.” In the short term cavity nesting birds will increase but several experts 
pointed out these trees aren’t likely to remain standing for very long.

After ash mortality cowbird predation will increase in open canopy forests, 
however two experts observed that cowbirds are typically more problematic in 
fragmented landscapes rather than solid forest blocks. Neo-tropical song bird 
migration stop-overs would be impacted. According to one ecologist this may be 
a problem “to a small extent in some stands with high ash dominance in the north 
or possibly to a large extent in certain river floodplains in the south where an ash 
stand might be the only forest in an agriculture dominated landscape.” 

Another wildlife export pointed out it’s not clear how ash motility may impact bird 
migration routes. Beaver may increase after ash replacement has begun. Ash 
flower gall may decline. One final note from a forest ecologist, “A lot of unique 
microhabitat structures are present and stands are very important for biodiversity 
(amphibians, plants). Particularly if invasive plants take over, then the habitat will 
not support as many wildlife species and native plants.”

Survey Recommendations: Wildlife

Photo: Darek Bakken

Chapter 6
Wildlife Among

the Ash

Plant and animal species 
designated as “Rare, Threat-
ened, and/or Endangered” 
may be found in any of the 
ash systems discussed in this 
Guide. If you wish to look up 
these species, refer to 
Appendix C: “Rare 
Species Guide.”

Hooded 
merganser



56

Chapter 7

F

Other Implications 
of EAB and
Ash Trees
Legal & Financial

alling dead trees may injure 
people or damage vehicles 
and equipment, so cut down 

hazardous trees along trails and roads.  
Such actions will reduce the chances of an 
accident occurring which may result in a 
lawsuit that seeks a damage payment.  
 The loss of trees killed by EAB does 
not constitute a casualty loss reportable 
on income tax returns. A casualty loss 
must be sudden and unexpected, but in-
fested ash trees may live for several years 
and their death is expected.  
 If you are managing your woodland 
as a business or investment, then you may 

have inventoried your timber near the 
time it was acquired and set up a timber 
capital account showing the timber vol-
ume and the cost you incurred to acquire 
it. When trees are killed by EAB, your 
volume is reduced, but your cost basis for 
timber will remain the same.
 Your depletion unit will rise, however, 
since you have a lower volume over which 
to spread your cost basis. A depletion 
unit is the cost per unit of timber (cords 
or 1000 board feet) that you incurred to 
produce your timber. When you sell tim-
ber, you can deduct a depletion allowance 
for the volume sold.

Photo: MN Dept. of Agriculture/Mark Abrahamson

Ash log showing
EAB larval galleries
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Wildfire, EAB and Ash
The Emerald Ash Borer’s Effects
on Wildfire Potential
 Ash mortality may result in increased 
potential for wildfire during the early 
spring and late fall months when the 
herbaceous vegetation is dry. Ash species 
are generally associated with vegetation 
communities that are considered to be 
fire resistant except during periods of 
extended drought. Therefore, in those ar-
eas where ash grows in association with 
other tree species, such as in northern 
hardwood stands or in mixed balm of 
Gilead/white cedar/red maple lowlands 
there will be little noticeable change in 
fire potential when the EAB invades for-
est stands and kills ash trees.
 Standing snag trees will lose their 
bark and shed branches within a few 
years, minimizing fire hazard. Course 

woody debris will decompose quickly 
and become punky (soft and crumbly), 
keeping fuel moisture at levels too high 
to support efficient combustion. Other 
tree species will quickly fill in the gaps 
left where ash once grew, as was the case 
when the American elm component was 
lost in these stands 30 to 40 years ago. 
The situation could be different in pure 
lowland black ash stands where typically 
a brush understory is lacking and grasses 
and sedges dominate the herbaceous 
layer. Since these ash types are consid-
ered a climax community, recruitment 
of other potential overstory species may 
be delayed. The existing herbaceous layer 
will respond to increased sunlight and 
will likely increase in density and mass. 
Wind exposure will also increase as the 
overstory declines.

GlOSSARy 

snag: A standing, generally un-
merchantable dead tree from 
which the leaves and most of 
the branches have fallen.

punky: Soft, crumbly 
decayed wood that has 
been attacked by fungus, 
sometimes used as tinder.

Photo: Di Bedard

Chapter 7
Other Implications

of EAB and Ash Trees

The result of an 
emerald ash borer 
invasion
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 There are as many ways for trees to 
fail as there are trees. An ice storm can 
overload all the branches on a tree, a 
blustery wind can blow down a tree if its 
roots are restricted or a cracked tree can 
fail just under its own weight.
 Trees are designed to easily with-
stand the normal windstorms and winter 
storms that occur, yet we have all seen 
trees that have failed. Trees fail when the 
load (weight and motion of the crown) 
exceeds the mechanical strength of their 
branches, stems or root systems. This is 
true for both sound and defective trees, 

Defects in ash trees
but defective trees can only withstand a 
fraction of the load that sound trees can 
withstand. Defective trees fail sooner 
than sound trees. 
  A sound tree becomes potentially 
dangerous when the tree’s woody struc-
ture is weakened by one or more de-
fects. Most defects can be linked to past 
wounding and decay, pest infestations, 
severe storms, or to growing condi-
tions that limited the root system. Since 
defects, the old injury sites and nearby 
wood, are structurally weaker than 
uninjured wood, the tree is predisposed 
to fail at the location of the defects. 
Defective trees can be found growing 
anywhere. Management of a defective 
tree is at the landowner’s discretion. It is 
suggested that if defective trees or dead 
trees could fall onto structures, yards, 
fences, driveways or recreational trails, 
a landowner might consider removing 
them. On the positive side, defective and 
fallen trees provide wildlife habitat and 
other important ecological services. As 
a species group, ash are susceptible to 
two main defects; root system failure 
and branch failure. In many soil types, 
ash root systems are quite shallow, 
making the trees prone to windthrow. 
Commonly the entire tree and much of 
its root system tip over during strong 
winds, especially in exposed locations. 
Branches are likely to fail at the junction 
of the branch and the stem due to the 
presence of bark growing inside the tree 
and/or the presence of serious decay in 
the same location. Branch failure is more 
prevalent in large diameter trees.

Epicormic 
branching

Photo: Ed Czerwinski

Chapter 7
Other Implications

of EAB and Ash Trees

For information on where to find the full resource 
on defects in ash trees see Appendix D, page 66.
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Chapter 7
Other Implications

of EAB and Ash Trees

 All hardwood forests in their late-
succession stages (older ages) can be 
perpetuated where a closed canopy  is 
maintained over decades. Regeneration 
is by seedling release in canopy gaps 
(chronic windthrow), or by thinning 
overstocked stands. Thinning removes 
trees to where remaining tree canopies 
occupy 50 to 80% of the land area.  For 
protection against excessive windthrow 
and provision of favorable riparian and 
stream attributes, thinning down to a 
canopy closure of 80% is recommended.  
 Exposure of stands along long edges 
will greatly increase the likelihood of 
excessive windthrow. Studies of strip cut 
forests in Minnesota show the balance 

Windthrow Mortality
between stand growth and tree mortal-
ity is a function of the total stand edge 
and the height of the trees. Along stream 
corridors the stream produces one stand 
edge and cutting of forests landward of 
a forest next to the stream produces a 
second edge. Maintaining continuous-
canopy stands along the stream or river 
at least 125 feet wide will ensure that nor-
mal windthrow mortality will not exceed 
stand growth over time. A wider stand 
will maximize stand growth. Many ripar-
ian forests in the Lake States have poor 
stocking (low canopy closure and not 
enough trees), though studies of the cause 
of this poor stocking are needed, exces-
sive wind mortality is a prime candidate.

Photo: Eli Sagor

GlOSSARy 

windthrow: A tree uprooted 
or broken by wind; also called 
“blowdown”.

Blowdown in the
Boundary Waters Canoe 
Area Wilderness, 1999.
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Appendices
Appendix A

Guidelines for managing sites with ash 
to address the threat of emerald ash borer
on DNR Forestry-administered lands

BACKGROUND
  The ash genus (Fraxinus) in Minnesota comprises some 
900 million trees and is the second most common hardwood 
tree genus in the state. EAB was discovered in the United States 
in 2002 and is now present in 13 states and 2 Canadian Prov-
inces. It was found in Minnesota in 2009.  EAB populations can 
spread rapidly in infested firewood, logs, and ash nursery stock. 
Therefore, it is assumed that EAB will soon infest Minnesota’s 
forested areas and cause significant impact to the ash resource. 
Experience from other states has shown that EAB kills 99+% of 
the ash in a stand once that stand becomes infested. This level 
of impact is greater than what occurred with American elm fol-
lowing the introduction of Dutch elm disease to Minnesota.
  To date there has been no evidence of resistance to EAB 
within any North American ash species. Resistance does exist 
in some Asian ash species. Subtle differences in susceptibility to 
EAB between white, green, and black ash have been reported, 
but those differences are minor and should not influence man-
agement options. All three ash species in Minnesota will likely 
succumb to EAB attack.

SCOPE
This document applies to:
 • Forested stands classified as ash covertype
 • Forested stands with an ash component of at least 20% of
  stand basal area but not typed as an ash covertype. Native  
  plant communities where ash is and can be significant 
  include: FDw44, MHs49, MHw36, MHc47, MHn46, FFs58,  
  FFs59, FFn57, FFn67, WFs57, WFw54, WFn53, WFn55,   
  WFn64. 
 • Forested stands with ash that are free of EAB occurrence  
  and are greater than 25 miles from the closest known EAB  
  infestation. This distance will allow multiple entries into a  
  stand based on an average, “natural” movement of EAB of  
  ~2 miles per year.

ASH MANAGEMENT OBJECTIVES
 • Landscape perspective: Manage ash populations in the   
  landscape to  protect sensitive wetland ecotypes, reduce   
  outbreak costs, and restrict emerald ash borer introduction
   and spread without eliminating ash within forest ecosystems.
 • Stand perspective: Create conditions that will reduce 
  potential impacts and increase the resiliency of forested   
  stands by 
 • Keeping forested sites forested
 • Maintaining an ash component but reducing the size and  

  number of ash in the stand.
 • Increasing tree species diversity. 
 • Management objectives should focus on ecosystem health  
  and management, not on the emerald ash borer. The intent  
  is to limit habitat attractiveness to EAB.
 • The Division of Forestry will work within its nursery 
  program and with other partners for maintaining 
  representative samples of genotypes but not for processing  
  seeds for reforestation. 

CAVEATS
 • There is a likelihood that the vast majority of ash trees in  
  Minnesota will be killed by EAB regardless of the type or  
  magnitude of actions taken. 
 • The large extent of the ash resource, particularly black ash,  
  will likely mean that sufficient management actions will not  
  occur in all stands prior to EAB becoming established in  
   Minnesota. Forested sites will be altered or lost.
 • Little is known through research and experience how to
  maintain black ash forested sites as forested communities  
  once the black ash is killed or removed. On-going research 
  and knowledge gained through experience that can be   
  passed along to all managers are critical to meeting long   
  term ash management objectives. Therefore, this document  
  presents interim guidance that will change as knowledge  
  from research and experience is gained.

Managing forested stands with ash

 • INTERIM DIRECTIVE FOR ALL STANDS WITH ASH
  The current scientific evidence does not support investments  
  in artificial regeneration of ash species or management 
  practices implemented to expand or regenerate ash 
  populations. These activities could also compromise efforts to  
  protect sensitive wetland ecosystems through canopy 
  diversification, reduce forest vulnerability and potentially 
  compromise EAB response efforts.  
 • Ash species should not be planted on DNR administered
   lands for ornamental, shade or reforestation purposes. In   
  implementing forest management practices do not structure
   operations to intentionally favor the regeneration or 
  reestablishment of ash
 • Rationale: In order to avoid perpetuating habitat for EAB
   for future generations, the current objective is to diversify ash  
  dominated plant communities now and into the near future.
 • Actions
 • Do NOT plant ash seedlings on state administered lands or  
  recommend ash seedlings for reforestation on private lands.
 • Do NOT use ash seed in the mix for direct seeding on state  
  administered lands or recommend ash seeds for direct seeding  
  on private lands.
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 • Create conditions favorable for regeneration of non-ash tree  
  species. Ash regeneration can be aggressive, particularly from  
  stump sprouting; chemical application may be necessary to   
  reduce ash on some sites.
 • Prioritize opportunities to implement management practices  
  in stands with ash  immediately irrespective of EAB outbreaks. 
 • Rationale: Given the magnitude of the ash resource in 
  Minnesota today, forest managers must make ash management 
  a higher priority. The proximity of EAB and the uncertainty of 
  knowing where EAB is currently infesting ash necessitate 
  taking immediate actions to ameliorate some of the negative  
  consequences that have been documented in other states. 
 • Actions
 • Ash stands on the annual stand exam list should be scheduled  
  for a management action that addresses the objectives above.  
  Do not defer stands with ash for a later action. Schedule 
  treatment as soon as possible.
 • Work with the department’s planning groups to revise SFRMP
   objectives and stand selection criteria to address the objectives
   listed above.

 • GUIDELINES FOR ALL STANDS WITH ASH
 • Reduce the stocking and average diameter of the ash component 
 • Rationale: Ash phloem is the larval food source for EAB. More
   phloem can support greater populations of EAB within any   
  given area. The larger the tree, the greater potential to support
   higher EAB populations. Reducing the ash component may  
  reduce future impacts and may help slow the spread of EAB.
 • Actions
 • Reduce the ash component to no more than 20% of current   
  stand basal area. 
 • Focus on reducing the average diameter of the residual ash   
  component. Focusing on reducing larger trees will be more
  effective than removing only poles and saplings. However, if 
  scattered larger diameter trees are left to meet leave tree   
  guidelines or wildlife considerations, remove a larger 
  proportion of smaller diameter ash so that the overall
  average diameter of the residual ash is reduced from the 
  average ash diameter before treatment.
 • Leave other species as residuals during harvesting or 
  regenerate other, non-ash species to maintain a forested cover.
 • Use intermediate stand treatments that focus on a dominant
   thinning technique where larger trees are selected to be cut to
   reduce the size and amount of ash. 
 • Intermediate stand treatments are often precommercial. The  
  cut material can be left on the forest floor if biomass 
  opportunities are limited or non-existent. EAB will not utilize
   dead ash trees as host material. Leaving uninfested stems on  
  the forest floor will not create EAB habitat.
 • Multiple entries may be necessary. When non-ash reproduction
   is at least 2 - 3 feet in height, consider another ash reduction  
  treatment.
 • Reduce the concentration of ash 
 • Rationale: A dispersed ash component can lessen the impacts  
  to the stand by reducing the likelihood of EAB killing large 
  areas of ash which may or may not have an understory of other
   tree species. Work to create and maintain scattered ash   
  throughout the stand rather than maintaining pure or nearly  
  pure ash areas within the stand.

 • Actions
 • In homogeneous ash areas, focus on thinning dominant and  
  codominant trees where all ash above a prescribed diameter  
  limit are cut resulting in a reduction in the size and number of
   ash in the stand. See basal area and diameter guidance above. 
 • Use scattered ash in the stand to meet the basal area goal   
  above rather than relying on pure ash areas to meet this goal. 
 • Transition sites to a composition that favors non-ash species 
 • Rationale: Despite all management efforts, current 
  experience seems to indicate that EAB will kill 99% of the 
   ash in the stand regardless of ash tree size and spatial 
  occurrence within the stand. The ultimate strategy must be
   to move stands away from ash and maintain the forest 
  community by depending on other species.
 • Actions
 • Use the native plant community field guides to determine  
  the growth stage and refer to Silviculture Interpretation,   
  Table PLS-2, Abundance of trees throughout succession to
   identify favorable ingressing species. The DNR web site   
  for ECS information is: http://www.dnr.state.mn.us/forestry/ 
  ecs_silv/interpretations.html 
 • Consider the regeneration strategies (tolerance) of non-ash
   tree species already on the site. 
 • If non-ash species are few or nonexistent, consider artificial
  regeneration. Try aerial seeding non-ash species as well as  
  underplanting non-ash species even in the absence of any  
  other kinds of stand treatment.
 • Consider creating canopy gaps through hand felling or
  girdling to provide light conditions more suitable for the   
  establishment of underplanted or seeded non-ash species.
  However openings greater than 60 feet in diameter may   
  encourage ash regeneration. 
 • Use the NPC tree table, Silviculture Interpretation Table R-1,
   Suitability ratings of trees, to select non-ash species best   
  adapted to the site.

 • ADDITIONAL GUIDELINES FOR BLACK ASH
 • Protect the hydrologic functions of the site to maintain a  
  tree cover
 • Rationale: The guiding principle for all black ash 
  management decisions is to protect the hydrology of the  
  site. Black ash, because of its abundance on some sites,   
  often controls water levels in the stand. If the black ash is
  cut or die off, water levels often increase and there is a
  chance sites will convert to wet meadows or become 
  dominated by alder. The greatest concerns are black ash   
  communities classified in the wet forest system (WF).
 • Actions
 • Use the Native Plant Community information along with
   stand site index to help guide management decisions. The  
  greater the site index, the more flexibility in applying a
  management treatment that will not cause long-term 
  alteration of the site. 
 • General site index guidance:
 • SI = <45: Avoid all forest management actions. Do not   
  spend resources on these sites.
 • SI = 45-55: These sites may provide limited forest 
  management opportunities. Extreme care must be taken on
   these sites when trees are harvested. These sites are 
  appropriate candidates for understory planting or direct   
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  seeding of non-ash species. 
 • SI = >55: Consider management for timber with the 
  cautions listed below for specific NPCs. Ash reduction,   
  salvaging, and regeneration by planting, underplanting, and
   direct seeding to non–ash species may be appropriate. Use
  the NPC tree table, Silviculture Interpretation Table R-1,  
  Suitability ratings of trees, to select non-ash species best  
  adapted to the site. 
 • When working in black ash stands, always monitor 
  treatment results and apply lessons learned to future black  
  ash management opportunities.
 • Precautions for specific native plant communities at risk

The following communities are at risk for hydrologic damage if 
the tree cover is significantly altered. Generally, management 
actions should be lightly applied, and follow up monitoring is 
mandatory.

WFn55 – Northern Wet Ash Swamp 
 • When there is substantial aspen or balm of Gilead (bam)
  in the stand, use partial harvesting techniques such as 
  2-step shelterwood and strip clearcut, or use dominant   
  thinning when the stand is not merchantable. Suckering
   aspen and bam will help avoid swamping the site. 
 • When substantial aspen or bam is lacking,
 • Stands with a site index of 55 or greater, partial harvesting
   and dominant thinning are possible. However, extreme care
   should be taken by removing not more than 50% of the   
  basal area at one time.

 • Stands with a site index under 55, avoid harvesting and 
  intermediate stand treatment but consider establishing   
  non-ash species.
 • Underplant or aerial seed appropriate species listed in the
  NPC tree tables, Silviculture Interpretation Table R-1, 
  Suitability ratings of trees, to select species alternates to   
  ash. Browse protection will be necessary.
 • In the absence of any harvesting or intermediate stand   
  treatments, consider hand felling or girdling to create gaps
   for the establishment of non-ash species.

WFn64 – Northern Very Wet Ash Swamp
 • Avoid harvesting or intermediate stand treatments. 
 • In lieu of any harvesting, consider underplanting or aerial  
  seeding appropriate species listed in the NPC tree tables,  
  Silviculture Interpretation Table R-1, Suitability ratings of  
  trees, to select species alternates to ash. Browse protection
   will be necessary.
 • Consider creating small gaps by hand felling or girdling   
  when underplanting and seeding.

WFs57 – Southern Wet Ash Swamp
 • This is a rare community often found near springs, mostly
   in rugged topography of the Blufflands Subsection and   
  along the tributaries of the Minnesota and St. Croix rivers.
 • Avoid any harvesting or intermediate treatments in or   
  immediately adjacent to these communities. Allow other  
  tree species to naturally seed or develop in the understory. 
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Appendix B

Questions & Answers about Quarantines 
and Compliance Agreements

Q1. What is a quarantine?
A1. A quarantine is a temporary rule intended to help pre-
vent a potentially dangerous or destructive pest or disease 
organism from spreading outside a known infested area 
into new areas.  In the case of emerald ash borer (EAB), the 
quarantine is designed to limit the movement of potentially 
infested firewood or other materials such as live ash trees 
that might harbor EAB larvae.
Q2. As of November 2009, what areas of Minnesota are 
currently quarantined for emerald ash borer?
A2. As of October 2009, the EAB quarantine in Minnesota 
consisted of the counties of Ramsey, Hennepin and Hous-
ton.  See the most current EAB quarantine in Minnesota. 
(www.mda.state.mn.us/en/plants/pestmanagement/eab/
eabquarantine.aspx)
Q3. What are regulated articles?
A3. The following are three categories of regulated articles:
 • The emerald ash borer (Agrilus planipennis),
 • Ash trees (Fraxinus sp.), ash limbs and branches, ash  
  stumps and roots, ash logs, ash lumber, ash chips and  
  ash bark chips, and
 • Firewood of any hardwood (deciduous) species.
Q4.  What is the definition of firewood?
A4. Firewood means wood that is cut to lengths less than 
four feet long. This includes firewood cut for personal use.
Q5. What is a Compliance Agreement?
A5. A Compliance Agreement is a document that describes 
how a company will properly treat regulated articles to mit-
igate the spread of EAB and adhere to the quarantine law. 
A MDA representative is available to discuss Compliance 
Agreements in more detail at the request of any business 
or other entity involved in moving regulated articles. MDA 
can provide free training on EAB and also help determine 
how any business can lower the risk of spreading EAB with 
the least amount of disruption to business practices.
Q6. Do I need a Compliance Agreement?
A6. If you are moving regulated articles (e.g., ash mate-
rial or hardwood firewood) out of a quarantine area you 
will need a Compliance Agreement.  Ash material that 

originates from a non-quarantine county and transits the 
quarantine may require a Compliance Agreement, and it is 
recommended you contact MDA for further information.
Q7.  How do I get a Compliance Agreement?
A7.  You can contact the Arrest the Pest Hotline at 651-
201-6684 in the Twin Cities or  888-545-6684 in greater 
Minnesota,  or e-mail us at  arrest.the.pest@state.mn.us 
and say you are interested in a Compliance Agreement for 
emerald ash borer.  An MDA official will work with you 
to determine which Compliance Agreements, if any, are 
needed, explain the requirements, and work with you to 
implement any needed quarantine restrictions.
Q8. Why is all hardwood firewood regulated instead of 
only ash firewood?
A8. Once a log has been cut and split, it is extremely dif-
ficult to identify ash wood from other hardwood species.  
While this is especially true for the casual firewood user 
and homeowners, the experience of other EAB regulatory 
agencies across the nation have shown that the same has 
often applied to firewood businesses, too.  Therefore, due 
to the potential risk associated with moving EAB-infested 
firewood, all hardwood firewood is regulated.  There are 
no EAB quarantine restrictions on coniferous species of 
firewood, such as pine, spruce and fir.
Q9. Does the quarantine affect movement of hardwood 
(non-ash) nursery stock or hardwood (non-ash) wood 
products?
A9. In regards to EAB there are no restrictions on the 
intrastate movement of non-ash hardwood products such 
as nursery stock, logs, branches, green lumber or chips in 
Minnesota.  However, the movement of all hardwood fire-
wood out of quarantined counties is regulated.
Q10. Does the quarantine affect the movement of mate-
rial within the quarantine areas?
A10. There are guidelines or best management practices 
for working with ash in known infested areas (PDF).
There are no legal restrictions for the movement of regu-
lated materials within the quarantine. 
Q11.  What can I do with my ash material from a 
quarantined county?
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A11.  There are multiple options available:
 • Ash material can be brought to a disposal site within  
  the quarantine. Download a list of known tree waste  
  disposal sites (PDF). 
 • Material can be utilized within the quarantine for any  
  legal purpose.
**If removing ash material or other regulate articles from 
the quarantine, the following options may be used but re-
quire a Compliance Agreement with MDA and / or USDA. 
We advise that this Compliance Agreement be in place 
before beginning processing operations. **
 • Material can be chipped to 1 inch or less in two 
  dimensions (two of three measurements-length, width  
  and thickness-must be 1” or smaller).
 • Material can be debarked, which means complete bark  
  removal plus ½ inch of wood.
 • Material can be composted, material must reach at   
  least 140 degrees Fahrenheit for four days and the pile  
  must be turned after four days. 
 • Material can be heat treated; the center of the wood must  
  reach at least 160 degrees Fahrenheit for 75 minutes.
 • Material can be kiln dried; must meet USDA guidelines.
 • Material can be fumigated by a licensed fumigator.
 • Material can be transported to an approved facility   
  during the period of September 1 to April 30.
Q12. If I sign a Compliance Agreement, will I be 
required to keep records?

A12. Yes. If your company ships regulated articles under 
a compliance agreement or with MDA certification, you 
will need to maintain those shipping and/or certification 
records for 36 months, unless otherwise specified. 
Q13. Do I have to keep records of shipments or treat-
ments that do not involve regulated articles?
A13. MDA does not require records for treatment or ship-
ment of non- regulated articles.
Q14. Can I bring firewood from a non-quarantined area 
into a quarantined area?
A14. There are no legal restrictions on firewood that origi-
nates from a non-quarantined county. At this time only 
Ramsey, Hennepin and Houston counties in Minnesota are 
quarantined. Firewood is allowed to come into those coun-
ties from a non-quarantined county. Once the firewood en-
ters into a quarantined area, it becomes a regulated article.
Q15. If I have further questions about EAB or compli-
ance agreements, or if I think I have found EAB, who do 
I contact?
A15. The Arrest the Pest Hotline is available for a wide 
variety of questions related to emerald ash borer. Contact 
us at the Arrest The Pest Hotline at 651-201-6684 (Metro 
Area), 888-545-6684 (Greater Minnesota), or arrest.the.
pest@state.mn.us.
Credit to: Department of Agriculture
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Rare Species Guide

You may search for rare plant, mammal, reptile, bird, and amphibian species potentially found in the Wet Forest, 
Floodplain Forest, Mesic Hardwood, Forested Rich Peatland, and/or Fire Dependent system plant communities by go-
ing to the Minnesota of Department of Natural Resources Rare Species Guide. http://www.dnr.state.mn.us/rsg/index.
html

A “Filtered Search” allows you to search for rare species by habitat. You can choose to limit your search results by:
• species groups (e.g., just plants);
• status (endangered, threatened, special concern);
• county;
• Ecosystem Classification Subsection; and/or
• watershed.

Once you generate your species list, click on individual names to link to species’ profiles. Profiles includes photo-
graphs, range maps, phenology information, and text.

Shown is the result of a sample search for rare, threatened and/or endangered Mammals and vascular plants in the 
Wet Forest System.

Appendix C
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GlOSSARy

abiotic: Nonliving parts of an ecosystem, such as soil par- 
ticles, bedrock, air, water. See “biotic.”

adventitious: Pertaining to a plant part that develops 
outside the usual order position or tissue —note e.g., an 
adventitious bud arises from any part of a stem, leaf, or 
root but lacks vascular connection with the pith; an ad- 
ventitious root arises from parts of the plant other than a 
preexisting root, e.g., from a stem or leaf.

anoxia: Meaning lack of oxygen.

Best Management Practices: BMPs are practical guide-
lines aimed at lessening non-point source pollution from 
forest management activities such as road construction, 
skid trails and log landings.

biomass: Harvesting the wood product obtained (usu- 
ally) from in-woods chipping of all or some portion of trees 
including limbs, tops, and unmerchantable stems, usually 
for energy production.

biotic: Pertaining to living organisms and their ecological 
and physiological relations.

bole: The trunk or main stem of a tree.

BTU: British Thermal Unit, is a basic measure of thermal 
(heat) energy. One BTU is the amount of energy needed to 
heat one pound of water one degree Fahrenheit.

burl: An abnormal growth of woody tissue protruding 
outward from a tree stem or trunk.

calcareous: An adjective used in a wide variety of sci-
entif- ic disciplines, referring to the deposit of calcium 
carbonate or lime. In some cases it may refer to a layer of 
sediment or sedimentary rock, a limestone deposit. Cal-
careous soils are relatively alkaline, in other words they 
have a high pH. This is because of the very weak acidity of 
carbonic acid. Note that this is not the only reason for a 
high soil pH.

canopy: The foliage cover in a forest stand consisting of 
one or several layers.

cavity: Holes in trees sometimes used for nesting and 60
reproduction by wildlife species, most frequently birds or 
small mammals.

character wood: Wood prized by artists or craftsman 
because of its unique or distinctive grain patterns or form. 
Examples of character wood include burls, crotch wood.

co-dominant: Defines trees with crowns forming the gen- 
eral level of the main canopy in even-aged groups of trees, 
receiving full light from above and comparatively little 
light from the sides.

conifer: A cone-bearing tree (e.g. pines, firs, spruce, ce- 
dars, redwoods, larches etc.).

crown dieback: Decline of the branches and limbs in the 
canopy of a tree sometimes used as an indicator of tree 
health.

deciduous: Perennial plants that are normally more or 
less leafless for some time during the year.

diameter at breast height (dbh): The diameter of the 
stem of a tree measured at breast height (4.5 ft or 1.37 m) 
from the ground. On sloping ground the measure is taken 
from the uphill side.

dieback/decline: The progressive dying from the extrem- 
ity of any part of a tree.

dominant trees: An individual or species of the upper 
layer of the canopy.

duff: The partially decomposed organic material of the 
forest floor beneath the litter of freshly fallen twigs, nee- 
dles, and leaves.

early succession: The process by which one plant commu-
nity is gradually replaced by another plant community. 
This may happen ‘early’ in the process or ‘late;’ thus the 
terms “early succession” and “late succession” are used to 
describe this process.

ephemerals: Ephemeral plants are marked by short life 
cycles, usually 6-8 weeks. Ephemeral means transitory or 
quickly fading.

epicormic branching: A shoot arising spontaneously from 
an adventitious or dormant bud on the stem or branch of 
a woody plant often following exposure to increased light 
levels or fire.
 
floodplain: The level or nearly level land with alluvial 
soils on either or both sides of a stream or river that is sub- 
ject to overflow flooding during periods of high water.

hydrology: The study of the movement, distribution, and 
quality of water on Earth and other planets, including 
the hydrologic cycle, water resources and environmental 
watershed sustainability.

hydrophobic: Having little or no affinity for water mol-
ecules.



incised streams: Slopes along a creek, stream or river are 
eroded in a downward fashion.

leaf flush: The time in the season during which leaves ap-
pear on a tree.

mesic: Sites or habitats characterized by intermediate 
moisture conditions.

microsite: A small part of an ecosystem that differs mark-
edly from its immediate surroundings.
 
monotypic: Referring to conservation biology and succes-
sional changes leading to a single species.

morphology: The external and internal form and struc- 
ture of whole plants, organs, tissues, or cells.

native plant community: A group of native plants that 
interact with each other and with their environment in 
ways not greatly altered by modern human activity or by 
introduced organisms. These groups of native plant species 
form recognizable units, such as oak savannas, pine forests, 
or marshes that tend to repeat over space and time. Native 
plant communities are classified and described by consid-
ering vegetation, hydrology, landforms, soils, and natural 
disturbance regimes.

oriented strand board: Also known as OSB or wafer- 
board, is an engineered wood product formed by layering
strands (flakes) of wood in specific orientations.

paleoscientist: Scientists who study organisms of the past.

peat/peatlands: Organic soil material that originates 
from plants.

phloem: A layer of cells just inside the bark of plants that 
conducts food from the leaves to the stem and roots.

punky: Soft, crumbly decayed wood that has been at- 
tacked by fungus, sometimes used as tinder.

pure stands: Forest, crop, or stand composed principally 
of one species, conventionally at least 80 percent based on 
numbers, basal areas, or volume.

quarantine: A temporary rule intended to help prevent 
a potentially dangerous or destructive pest or disease or-
ganism from spreading outside a known infested area. In 
the case of the emerald ash borer (EAB), quarantines are 
designed to limit the movement of potentially infested fire-
wood or other materials such as live ash trees that might 
harbor EAB larvae.

riverine: All wetlands and deep water habitats contained 
within a natural or artificial channel that periodically or 
continuously contains moving water, or that forms a link 
between two bodies of standing water.

select harvest: A cutting that removes only a portion of 
trees in a stand.

serpentine trails: Trails that wind and twist, like a snake.

shade tolerant: Having the capacity to compete for sur- 
vival under shaded conditions.

snag: A standing, generally unmerchantable dead tree 
from which the leaves and most of the branches have fallen.

sprouts: Shoots arising from the base or sides of a woody 
plant.

windthrow: A tree or trees felled or broken off by wind. 
Also called “blowdown.”
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